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We present the results of a radial-velocity study of eight southern SB1 spectroscopic binaries with com-
posite spectra: HD 34318-9, 47579-80, 70442-3, 74946-7, 102171-2, 120901-2, 168701-2, and 174191-2. The
observations were made at Haute-Provence observatory with the CORAVEL instrument between 1982 and
2006. From the radial-velocity measurements of the cool components, we derive the orbital elements of those
spectroscopic binaries. Using all the available data, we obtain an estimation of the orbital inclination and
the angular separation of the two components. Finally we discuss the rotation–revolution synchronism of the
cool components.
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1 Introduction
This paper is the twelfth of a series devoted to the
detection and study of spectroscopic binaries (SBs)
among a sample of stars with composite spectra (CS),
i.e. that exhibit in the blue region of their spectra both
the features of a hot spectrum (strong Balmer lines)
and those of a cool spectrum (numerous metallic lines).
Typically, such spectra originate from the association
in a binary system of a cool red giant or supergiant and
a hot dwarf star of type A or B, which leads to a small
magnitude difference in V between the two components
and allows the composite spectrum to be observed.
Since the early 1980’s we have been working on a
radial velocity (RV) monitoring with the CORAVEL
instrument at the Observatoire de Haute-Provence
(OHP) of a large sample of CS stars, mainly taken from
the list of Hynek (1938). Our goal was to investigate
whether those systems were really binaries and in this
case monitor their orbital motion. After Paper XI (Car-
quillat & Prieur 2007) devoted to the study of some
faint objects, we present here the eight latest orbits we
have computed for objects of our CS sample, namely
for HD 34318-9, 47579-80, 70442-3, 74946-7, 102171-
2, 120901-2, 168701-2, and 174191-2. Those orbits are
yet preliminary because the number of measurements is
rather limited. The reason is that those stars have neg-
ative declination in the range (−11◦, −28◦) and con-
sequently they are somewhat difficult to observe from
the OHP. Moreover some of those binaries have a rather
long period (larger than ten years for two of them).
All the eight stars studied in this paper originate
from Hynek (1938)’s list. To our knowledge, among
this sample only HD 120901-2 had a previous known
orbit (see Sect. 3). No orbit was known for the other
seven stars, although the variability of the radial ve-
locity of HD 70442-3 was first found by Wilson &
Joy (1950). Given their southern positions, recent MK
spectral classifications are available for those objects
(except for HD 34318-9) in Hook’s catalogue (“The
Michigan Spectral Survey”, Hook 1982, Hook & Smith-
Moore 1988). This constitutes an undeniable advantage
for discussing those systems.
In Sect. 2 we present our observational material and
the orbital elements we computed. In Sect. 3 we give
some bibliographical information concerning each star
of the sample. In Sect. 4 we propose some estimates
of the orbital inclinations and the mean separations of
components for the studied systems. Finally in Sect. 5
we discuss the possibility of synchronism or pseudo-
synchronism between the axial rotation and the orbital
revolution of the cool components of those binary sys-
tems.
2 Observations and derivation of
orbital elements
Like for the previous papers of this series, the obser-
vations were carried out at the CORAVEL instrument
mounted at the Cassegrain focus of the Swiss 1-m tele-
scope at OHP. This instrument is a spectrophotometer
that allows measurements of heliocentric RVs by per-
forming a cross-correlation of the stellar spectrum with
a physical mask (here a copy of the Arcturus spectrum)
placed in the focal plane of the spectrograph (Baranne,
Mayor & Poncet 1979). Owing the nature of this mask,
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Table 1 Radial velocities and (O − C) residuals for
HD 34318-9.
Date (JD) Cycle RV (O − C)
2400000+ km s−1 km s−1
45346.39 -0.28 26.0 1.1
45598.64 -0.21 27.3 1.5
46333.68 -0.02 38.3 0.1
46336.61 -0.02 37.0 -1.5
46486.34 0.02 22.2 -1.4
46715.66 0.07 20.4 0.4
46865.28 0.11 21.0 0.8
47099.55 0.17 20.7 0.1
47459.66 0.26 21.2 -0.1
47465.60 0.27 21.6 0.3
47608.27 0.30 20.9 -0.6
47868.49 0.37 21.6 -0.4
47964.29 0.39 21.4 -0.7
48136.66 0.44 21.8 -0.6
48266.45 0.47 22.4 -0.2
48673.32 0.58 22.5 -0.9
48936.58 0.64 23.2 -0.8
48967.51 0.65 23.8 -0.3
49317.52 0.74 25.1 0.0
49323.50 0.74 25.0 -0.1
49426.30 0.77 25.6 0.1
49641.64 0.82 26.5 0.0
49783.28 0.86 27.8 0.5
50124.35 0.95 34.0 2.0
50325.68 1.00 57.0 0.0
50356.68 1.01 33.1 -0.5
50360.68 1.01 31.9 0.3
50362.62 1.01 31.0 0.3
50414.60 1.02 23.4 1.2
50476.34 1.04 21.5 0.9
50740.58 1.10 19.9 -0.3
50838.38 1.13 20.1 -0.2
51108.69 1.20 20.1 -0.7
51186.45 1.22 21.1 0.2
53012.40 1.69 24.2 -0.2
53343.48 1.77 25.3 -0.2
53627.65 1.84 26.5 -0.4
53747.38 1.87 28.2 0.4
only the RVs of cool (or metallic) stars can be mea-
sured.
The observations started in the beginning of the
1980’s for HD 34318-9, 120901-2 and 168701-2, and in
the following decade for the five other stars. The RVs
were reduced to the system of the Geneva Observa-
tory data base (Udry, Mayor & Queloz 1999) via the
observation of RV standard stars conjointly with the
program stars.
A same (unity) weight was given to all the
CORAVEL observations, which had a mean standard
error of about 0.5 km.s−1. When available, we also
added some other RVs.
Table 2 Radial velocities and (O − C) residuals for
HD 47579-80.
Date (JD) Cycle RV (O − C)
2400000+ km s−1 km s−1
49429.30 -0.90 19.7 0.4
49431.29 -0.89 17.7 0.0
49641.69 0.61 -24.8 -0.3
49643.69 0.62 -22.9 0.0
49783.34 1.61 -24.2 -0.4
49787.34 1.64 -19.8 0.5
50124.36 4.04 23.4 -0.4
50127.39 4.06 23.1 0.4
50414.61 6.10 19.7 0.2
50418.59 6.13 16.6 0.3
50420.59 6.14 14.7 0.3
50476.41 6.54 -29.7 0.2
50479.41 6.56 -29.0 -0.2
50738.70 8.40 -25.8 -0.4
50745.67 8.45 -29.6 -0.3
50798.50 8.82 9.7 0.2
50834.45 9.08 21.2 0.1
50838.41 9.11 18.0 -0.4
51106.68 11.01 24.1 -0.4
51109.68 11.04 23.7 -0.2
51186.46 11.58 -26.6 0.6
51573.40 14.33 -16.4 -0.2
51959.34 17.07 22.5 0.6
52937.63 24.02 23.8 -0.6
53010.50 24.54 -30.1 -0.1
53261.68 26.32 -14.5 0.3
53339.57 26.87 16.8 0.6
53343.53 26.90 19.2 -0.2
53345.54 26.92 20.4 -0.3
53445.30 27.62 -22.5 0.2
53448.29 27.65 -19.6 0.4
53705.58 29.47 -30.5 -0.2
53746.47 29.76 -1.4 -0.6
– For HD 70442/3, we used two measurements
(weighted 1/10) from Fick Observatory (Beavers &
Eitter 1986).
– For HD 120901/2, we added two RVs (weighted 1/5)
that we obtained from photographic spectra taken
with the coudé spectrograph of the 1.52-m telescope
at OHP, and 24 RVs obtained at Lick Observatory
by Schöffel & Popper (1974), that we corrected by
an offset of +2.1 km.s−1 to make them compati-
ble with the other observations. Although the latter
spectra were obtained with a rather high dispersion
(11 Å/mm), we had to assign to the corresponding
RVs a low weight of only 1/20, to take into account
their larger (O −C) residuals compared to those of
the CORAVEL measures.
– For HD 168701-2, four old observations (1948–49,
with 80 Å/mm) from Mont-Wilson Observatory
(Abt 1973) have been used, also with a weight of
1/20.
c© 0000 WILEY-VCH Verlag GmbH&Co. KGaA, Weinheim www.an-journal.org
Astron. Nachr. / AN (0000) 3
Table 3 Radial velocities and (O − C) residuals for
HD 70442-3.
Date (JD) Cycle RV (O − C)
2400000+ km s−1 km s−1
43533.80 -5.09 -18.9F ck -0.4
45011.73 -3.87 8.6F ck 0.2
49325.62 -0.31 -11.5 0.5
49786.40 0.07 15.1 -0.2
49787.41 0.07 15.3 0.2
50127.40 0.35 -3.3 -0.6
50192.32 0.40 -4.4 -0.1
50414.63 0.59 -9.6 -0.3
50418.65 0.59 -9.6 -0.2
50476.52 0.64 -10.9 -0.2
50481.46 0.64 -11.0 -0.2
50738.71 0.85 -17.2 -0.2
50746.72 0.86 -17.3 -0.1
50834.51 0.93 -18.6 0.0
51106.70 1.16 6.2 0.0
51185.54 1.22 2.7 0.3
51186.56 1.22 2.8 0.5
53010.55 2.73 -12.7 0.4
53087.34 2.79 -14.7 0.3
53343.62 3.00 11.5 0.0
53444.40 3.09 12.7 -0.1
53704.63 3.30 -1.0 0.0
Table 4 Radial velocities and (O − C) residuals for
HD 74946-7.
Date (JD) Cycle RV (O − C)
2400000+ km s−1 km s−1
49786.39 -0.82 1.9 -0.6
50125.45 -0.59 13.6 0.1
50127.49 -0.59 13.7 0.2
50192.32 -0.54 15.3 0.0
50415.70 -0.40 21.6 0.5
50477.58 -0.35 22.4 -0.2
50835.52 -0.11 27.3 0.4
50922.33 -0.06 21.4 -0.2
51186.55 0.12 0.2 0.3
53010.56 1.34 10.4 0.0
53088.35 1.39 13.1 0.4
53343.67 1.56 19.2 -0.4
53445.38 1.63 21.9 -0.2
53704.67 1.81 27.6 0.2
53746.55 1.83 27.3 -0.4
All the RVs that we have used are reported in Ta-
bles 1 to 8. In those tables, the origin of the measure-
ments from other instruments than CORAVEL are in-
dicated with the following symbol in Col. 3: Fck for
Fick Observatory, Lck for Lick Observatory, MtW for
Mount-Wilson Observatory, and cOHP for the coudé
spectrograph of OHP. From these data we derived the
spectroscopic orbital elements given in Table 9. They
were computed using a fully automatic procedure de-
scribed in Prieur, Carquillat & Imbert (2006). The ele-
Table 5 Radial velocities and (O − C) residuals for
HD 102171-2.
Date (JD) Cycle RV (O − C)
2400000+ km s−1 km s−1
50193.40 -0.94 -17.5 -0.4
50194.41 -0.94 -16.4 0.3
50415.73 -0.56 1.2 0.5
50477.59 -0.45 0.0 0.1
50479.60 -0.45 -0.3 -0.2
50834.63 0.16 -4.3 0.6
51185.72 0.76 -5.3 0.4
53010.71 3.89 -16.3 -0.1
53089.48 4.03 -23.5 0.1
53344.74 4.47 0.2 -0.4
53444.51 4.64 -1.7 -0.2
53448.49 4.65 -1.8 -0.1
53746.67 5.16 -5.7 -0.5
ments, including the period, were first computed with
the program PERIOD RESID and later improved with
our least-square program BS1 (Nadal et al. 1979).
Note the very large orbital eccentricity of HD 34318-
9, and the large mass-functions of HD 120901-2 and HD
168701-2. Such large values can be explained by the
following reasons: (i) HD 120901-2 is a triple spectro-
scopic system and (ii) HD 168701-2 is likely constituted
by components of consistent masses with a secondary
itself double (see next section).
The computed radial velocity curves for those eight
orbits are given in Fig 1. The (O−C) residuals of the
observed RVs are listed in Tables 1 to 8. For each
orbit, the typical mean residual σ(O−C) is consistent
with the mean RV error, which indicates the absence
of detectable spectroscopic third bodies in those sys-
tems. Obviously new observations are needed, prefer-
ably from southern observatories, to improve the orbits
we have computed.
3 Notes on individual systems and
spectral types
In this section, we report some useful published infor-
mation about the systems belonging to our sample and
precise the spectral classification that we have adopted
for each of them (Col 7 of Table 10).
HD 34318-9 – HIP 24560. It is a new SB. Speckle-
interferometry measurements are reported in the lit-
erature for this object (Hartkopf et al. 1996). From
the two MK spectral classifications G8 III + A0 V of
Markowitz (1969) and G8 III + A3: of Ginestet & Car-
quillat (2002), we favoured the most recent.
HD 47579-80 – HIP 31736. This object is also
a new SB, that was first classified G5 III + A3 V by
Markowitz (1969) and later G8/K0 III + A2 V by Houk
& Smith-Moore (1988), that we have adopted.
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Fig. 1 RV curves computed from the orbital elements of Table 9 for (a) HD 34318-9, (b) HD 47579-80, (c) HD 70442-3,
(d) HD 74946-7, (e) HD 102171-2, (f) HD 120901-2, (g) HD 168701-2 and (h) HD 174191-2. The CORAVEL measurements
are drawn as filled circles and the other measurements are indicated with open triangles. The origin of the phases
corresponds to the ascending node passage for HD 47579-80 and to the periastron passage for the other systems.
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Table 9 Orbital elements of the spectroscopic binaries. In Col. 3, T0 is the epoch of periastron passage, except for
HD 47579-80 for which it corresponds to the ascending node.
HD P T0 (JD) ω e K1 V0 a1 sin i f(m) σ(O−C)
days 2400000+ deg. km.s−1 km.s−1 Gm M⊙ km s
−1
34318-9 3909.7 46423.9 32.0 0.904 18.46 +24.35 424 0.199 0.72
±6.0 ±5.9 ±1.4 ±0.004 ±0.41 ±0.14 ±19 ±0.026
47579-80 140.7944 49556.01 — 0.0 27.63 −3.06 53.49 0.308 0.35
±0.0091 ±0.17 (fixed) ±0.10 ±0.07 ±0.19 ±0.003
70442-3 1212.1 49704.1 294.3 0.715 19.70 −4.77 229 0.328 0.28
±1.1 ±2.6 ±1.1 ±0.012 ±0.55 ±0.10 ±11 ±0.048
74946-7 1494.0 51006.0 104.5 0.408 14.10 +15.04 264.5 0.331 0.32
±4.8 ±8.8 ±1.8 ±0.022 ±0.33 ±0.17 ±9.9 ±0.035
102171-2 583.04 50740.2 192.2 0.483 14.33 −6.81 100.6 0.120 0.34
±0.43 ±3.1 ±3.0 ±0.027 ±0.67 ±0.17 ±6.5 ±0.023
120901-2 2274.3 45131.4 183.8 0.491 17.76 −22.27 484 0.875 0.47
±1.7 ±4.6 ±1.2 ±0.011 ±0.35 ±0.10 ±13 ±0.072
168701-2 6034 51733 351.6 0.467 18.05 +14.40 1324 2.55 0.39
±11 ±26 ±1.4 ±0.023 ±1.00 ±0.24 ±94 ±0.53
174191-2 482.51 49415.5 199.5 0.402 11.89 −8.21 72.3 0.065 0.30
±0.51 ±3.5 ±2.3 ±0.018 ±0.22 ±0.14 ±2.0 ±0.005
HD 70442-3 – HIP 40944 – HR 3279. Our orbit is
the first published, although the SB nature of this star
was already discovered at Mount-Wilson Observatory
(Wilson & Joy 1950) and confirmed at Fick Observa-
tory (Beavers & Eitter 1986). Let us quote the most re-
cent classifications: G8 III + A0: V (Markowitz 1969),
G8 III + A3V (Houk & Smith-Moore 1988) and G9 III
+ A1: (Ginestet & Carquillat 2002), that we adopted
since it was very similar to the others.
HD 74946-7 – HIP 43041. It is a new SB which
was classified K3 III + B/A by Houk (1982) and K3 II+
by Ginestet et al. (1997), for the cool component alone.
Here we adopted a combination of the two determina-
tions: K3 II + B, favouring the B type which is more
likely. Indeed, statistically, in a composite spectrum bi-
nary with a K bright giant primary, the secondary is a
B star, like for the well known system ζ Aur.
HD 102171-2 – HIP 57341. This new SB was
classified G8 III + A3 V by Houk (1982) and G6 III
(Ginestet et al. 1997) for the cool component alone. We
adopted the average value: G7 III + A3.
HD 120901-2 – HIP 67744 – DL Vir. This ob-
ject was first detected as SB by Wilson & Joy (1950)
at Mount-Wilson Observatory. In fact it is a triple
spectroscopic system as shown by Schöffel & Popper
(1974), constituted by a wide, composite pair whose
the hot companion has itself an unseen eclipsing com-
panion. Schöffel (1977) carried out a photometric study
of this system. An (unpublished) orbit by Fekel is re-
ported in the Eighth Catalogue of the Orbital Elements
of Spectroscopic Binary Systems (Batten, Fletcher &
McCarthy 1989). Our new orbit is close to this one,
although the period is somewhat shorter. This system
was classified K0 III + A1 V by Houk & Smith-Moore
(1988) and G9 III + A2.5 by Ginestet & Carquillat
(2002), that we have adopted.
HD 168701-2 – HIP 90001 – V4390 Sgr. This ob-
ject is a new SB. It is a variable star, whose photometric
variability was first suspected from observations at the
Bamberg Southern-Station (Strohmeier, Fischer & Ott
1966) and then confirmed by HIPPARCOS (Kazarovets
et al. 1999). It was classified K1 III + B9 (V) by Houk
& Smith-Moore (1988) and K3 II+ + B3-5 by Ginestet
& Carquillat (2002), that we have adopted.
HD 174191-2 – TYC 6285 406 1. It is a new SB,
classified K0/K1 III + A0/1 V by Houk & Smith-Moore
(1988) and K2 III (Ginestet, Carquillat & Jaschek
1999) for the cool component alone. We have adopted
the combination K2 III + A0. The star constitutes the
primary component of the wide visual double system
CCDM 18500-1826. For this latter system the CCDM
(Dommanget & Nys 2002) gives a separation of 5.0 arc-
sec and a magnitude difference ∆mV = 2.8.
4 Estimation of orbital inclinations and
mean separations of the components
In this section, we first describe how we estimated the
values reported for each system in Table 10 of the in-
clination i of the orbital plane (Col. 10) and of the
mean separation of the components, which corresponds
to the semi-major axis a of the mutual orbit (Cols. 11
and 12). For the objects that have been observed by
speckle interferometry, we then compare our estimates
of a with the angular separations that have been mea-
sured (Sect. 4.2).
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Table 10 Other parameters of the systems.
HD HIP V B − V π d Sp. type v1 sin i M2 i a a
(mas) (pc) km.s−1 M⊙ (deg) (AU) (arcsec)
34318-9 24560 6.45 0.67 3.89 260 G8III+A2 4.4 2.5 47 8.5 0.033
±0.82 ±0.5 ±6 ±2.0 ±0.015
47579-80 31736 6.50 0.66 4.89 200 G9III + A2 4.8 2.5 57 0.94 0.005
±0.69 ±0.5 ±6 ±0.15 ±0.002
70442-3 40944 5.58 0.77 7.25 140 G9III + A1 5.8 2.7 57 4.0 0.029
±0.85 ±0.6 ±10 ±1.0 ±0.011
74946-7 43041 7.12 1.32 0.04 — K3II + B 6.5 5 43 5.7 —
±0.85 ±1.0 ±5 ±1.3
102171-2 57341 8.47 0.59 3.44 290 G7III + A3 2.7 2.3 39 2.34 0.008
±0.92 ±0.5 ±6 ±0.67 ±0.004
120901-2 67744 6.95 0.61 3.56 280 G9III + A2 3.5 3.5 69 6.23 0.022
±1.04 ±0.7 ±10 ±0.92 ±0.010
168701-2 90001 7.64 1.12 1.0 1000 K3II + B5 5.9 7.9 90 15.9 0.016
±0.93 ±0.8 +0−20 ±2.0 ±0.015
174191-2 — 8.31 1.03 — — K2III + A0 6.5 2.9 28 2.26 —
±1.1 ±3 ±0.49
4.1 The procedure
Like for the previous papers of this series, we first re-
trieved i from the values of f(m) (Table 9, Col. 9) using
the following expression of the mass-function:
f(m) = M2 sin
3 i/(1 + ρ)2 with ρ = M1/M2 (1)
where M1 and M2 are the masses of the cool and hot
components, respectively. We then computed the mean
separation a from the following expression:
a = a1 + a2 = (a1 sin i)(1 + ρ)/ sin i (2)
where a1 and a2 are the semi-major axes of the orbits
of the cool and hot component, respectively, with re-
spect to the centre of mass of the system. Note that
Carquillat et al. (1982) have shown that the value of
a deduced from the resolution of Eqs. (1) and (2) has
only a small dependency on the actual value of i.
The cases of HD 120901-2 and HD 168701-2 are par-
ticular since their hot secondaries have been detected
as eclipsing binaries, and will be detailed in Sect 4.2.
For the other objects, we assigned to M2 (Table 10,
Col. 9) the standard value (Schmidt-Kaler 1982) cor-
responding to the spectral type adopted for the hot
component (Table 10, Col. 7, and Sect. 3), assumed to
be a dwarf star. We then assumed that ρ = 1.2 ± 0.2,
which is the statistically most likely value of the mass
ratio derived from previous investigations on CS bi-
naries (Griffin, Carquillat & Ginestet 2002, Ginestet
& Carquillat 2002). Indeed in such systems the com-
ponents have generally similar luminosities and close
masses.
The linear values of a thus obtained (Table 10,
Col. 11) have then been converted to angular separa-
tions using the HIPPARCOS parallax values when they
were available (Col. 5), except for HD 74946-7 for which
it is nonsensical. Three objects, HD 34318-9, 70442-
3 and 120901-2, have mean separations larger than
0.020 arcsec, which makes them resolvable by speckle
interferometry with a 4-meter class telescope. In the
next section, we will see that HD 34318-9 and 168701-
2 have been resolved with such a telescope and we will
examine whether it can correspond to the spectroscopic
pair.
4.2 Discussion of the cases with speckle
observations
4.2.1 HD 34318-9
Hartkopf et al (1996) have twice resolved the star into
two components in 1989.9 and 1993.1, with a speckle
camera mounted on the 4-m telescope of Cerro Tololo
Observatory, and found separations of 0.061 and 0.051
arcsec, respectively. The authors were not sure that
those components corresponded to the composite spec-
troscopic pair. With this work, we are now able to lo-
cate Hartkopf et al.’s observations in the orbital cycle.
With the orbital elements of Table 9, the two obser-
vations of Hartkopf et al (1996) have orbital phases
of 0.4 and 0.7, which is favorable for an easier detec-
tion since they are close to the apastron (phase of 0.5).
The maximum expected separation of the spectroscopic
pair, according to our estimation of a (Table 10) is
a(1 + e) = 0.063± 0.015 arcsec, which well agrees with
the observed angular separations of the interferometric
pair. As the spectroscopic orbit does not show signifi-
cant residuals from the Keplerian motion, we can con-
clude that the spectroscopic pair corresponds also to
the interferometric one.
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Table 6 Radial velocities and (O − C) residuals for
HD 120901-2.
Date (JD) Cycle RV (O − C)
2400000+ km s−1 km s−1
39640.70 -2.41 -12.5Lck 1.4
39661.69 -2.40 -12.2Lck 1.8
39924.93 -2.29 -17.9Lck -1.2
39925.89 -2.29 -16.8Lck -0.1
39926.91 -2.29 -17.2Lck -0.5
39960.88 -2.27 -16.4Lck 0.9
39961.88 -2.27 -17.1Lck 0.2
40020.69 -2.25 -16.4Lck 2.0
40021.69 -2.25 -17.2Lck 1.2
40227.10 -2.16 -27.0Lck -2.2
40228.10 -2.16 -24.3Lck 0.5
40288.93 -2.13 -28.0Lck -0.1
40289.96 -2.13 -27.7Lck 0.2
40319.86 -2.12 -27.5Lck 2.3
40339.79 -2.11 -32.5Lck -1.4
40375.73 -2.09 -35.7Lck -1.9
40377.71 -2.09 -33.9Lck 0.0
40612.07 -1.99 -46.6Lck 1.1
40638.02 -1.98 -44.2Lck 1.8
40639.02 -1.98 -47.6Lck -1.7
40660.92 -1.97 -45.0Lck -1.1
40691.89 -1.95 -39.2Lck 1.6
40730.73 -1.93 -39.1Lck -2.3
40732.73 -1.93 -39.2Lck -2.6
44979.71 -0.07 -38.6 0.0
44982.71 -0.07 -38.7 0.2
45344.72 0.09 -30.6 0.3
45419.57 0.13 -26.1cOHP -0.2
46225.36 0.48 -12.7 0.5
46230.39 0.48 -12.8 0.4
46485.66 0.60 -13.3 0.7
46875.59 0.77 -19.7cOHP -0.6
47287.45 0.95 -41.6 0.2
47601.63 1.09 -31.7 0.7
47609.62 1.09 -31.7 0.0
47967.58 1.25 -17.2 -0.3
48672.68 1.56 -13.6 0.0
49000.74 1.70 -16.5 -0.1
49142.41 1.76 -19.1 -0.2
49426.63 1.89 -30.9 -0.5
49783.55 2.05 -41.8 -0.4
50125.68 2.20 -19.7 -0.2
50192.54 2.23 -17.7 0.1
50478.71 2.35 -14.7 -0.6
50610.38 2.41 -13.5 -0.1
50836.70 2.51 -13.5 -0.2
50977.37 2.57 -13.6 0.1
53091.56 3.50 -13.8 -0.6
53447.55 3.66 -15.2 0.0
53882.39 3.85 -25.0 0.2
Table 7 Radial velocities and (O − C) residuals for
HD 168701-2.
Date (JD) Cycle RV (O − C)
2400000+ km s−1 km s−1
32782.67 -3.14 12.5MtW -3.0
33138.69 -3.08 23.4MtW -1.3
33164.64 -3.08 26.6MtW 1.0
33167.64 -3.08 27.3MtW 1.6
46226.57 -0.91 27.9 -0.9
46228.53 -0.91 29.2 0.5
46296.39 -0.90 27.1 0.4
48129.35 -0.60 5.7 -0.4
48133.33 -0.60 5.9 -0.2
49142.56 -0.43 4.4 -0.3
49147.52 -0.43 4.9 0.2
49641.25 -0.35 5.8 0.5
49786.71 -0.32 5.7 0.0
50191.66 -0.26 7.4 -0.2
50324.34 -0.23 9.0 0.5
50609.55 -0.19 11.0 -0.3
50738.27 -0.16 13.3 0.3
50746.25 -0.16 12.7 -0.4
50974.55 -0.13 17.3 0.0
50978.56 -0.13 17.3 -0.1
51105.26 -0.10 20.7 0.1
52782.58 0.17 17.0 0.1
52820.52 0.18 15.9 -0.4
52824.50 0.18 16.5 0.3
53089.69 0.22 12.8 -0.1
53259.28 0.25 11.0 -0.2
53445.70 0.28 10.3 0.6
53625.32 0.31 8.6 0.1
Table 8 Radial velocities and (O − C) residuals for
HD 174191.
Date (JD) Cycle RV (O − C)
2400000+ km s−1 km s−1
49146.57 -0.56 -1.1 -0.1
49641.27 0.47 -1.3 -0.1
50324.36 1.88 -17.9 -0.3
50325.39 1.89 -17.4 0.4
50609.55 2.47 -1.0 0.2
50614.53 2.49 -1.6 -0.3
50738.28 2.74 -8.2 -0.4
50746.27 2.76 -8.2 0.4
50974.56 3.23 -2.5 0.3
51005.47 3.30 -1.8 -0.4
51105.27 3.50 -1.0 0.5
52820.54 7.06 -17.1 0.0
53259.29 7.97 -24.4 0.0
53625.33 8.72 -7.1 -0.1
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4.2.2 HD 120901-2
This object is particular since it is a triple spectroscopic
system, the hot component being itself an eclipsing bi-
nary (see Sect. 3). We made the assumption that the
triple system is hierarchical and we affected to M2 the
sum of the masses of the hot component (≈ 2.5 M⊙ for
an A2 V star) and that of the unseen eclipsing com-
panion (≈ 1 M⊙, as proposed by Shöffel, 1977). We
then assumed a value of ρ = 0.8 ± 0.1 (i.e. a mass
M1 ≈ 2.8 M⊙, which is realistic for a G giant star).
With this model, we found i = 69◦ ± 10◦ which is
in good agreement with the value of i = 64◦ ± 10◦
derived by Schöffel (1977). This model led also to
a = 0.022 arcsec, which is compatible with the obser-
vations by speckle interferometry of Hartkopf & McAl-
ister (1984): they were unable to resolve the system
with their equipment, which indicates that the angular
separation was smaller than 0.030 arcsec.
4.2.3 HD 168701-2
This object is a multiple spectroscopic and eclipsing
system, like HD 120901-2, but it is also known as an
interferometric binary.
The photometric variability of HD 168701-2 was
first suspected by Strohmeier, Fischer & Ott (1966)
but was studied in more detail only recently with HIP-
PARCOS. This satellite obtained sufficiently numerous
measurements to determine the period of the magni-
tude variation (P = 1.38281 d). The light-curve was
identified as that of an eclipsing binary, constituted by
an unseen companion orbiting around the hot dwarf
component of the composite spectrum system (ESA
1997). To our knowledge no other photometric study
has been made since.
Like for HD 120901-2, we also took into account
the duplicity of the hot secondary for the evaluation
of M2. Given the large value that we found for the
mass-function (Table 9, Col. 9) we tentatively assumed
a mass of 2 M⊙ for the unseen eclipsing companion and
an inclination of i ≈ 90◦. When adding the standard
mass of 5.9 M⊙ for a B5 V star according to Schmidt-
Kaler (1982), we obtained M2 = 7.9 M⊙ (Col. 9 of
Table 10). The resulting mass ratio of the system was
taken as ρ ≈ 0.8 ± 0.1, corresponding to M1 = 6.3 M⊙
for the K3 II cool component, which is the value quoted
for the mass of the primary component (type K4 II) of
ζ Aur by Shröder, Pols & Eggleton (1997). Note finally
that if i ≈ 90◦, the composite spectrum binary must
also be an eclipsing system, and thus would constitute
a new ζ Aurigae-type system.
HD 168701-2 is also known as an interferometric
binary. McAlister et al. (1987) resolved once this object
into two components in 1985.5 with the 4-m telescope
of Kitt Peak Observatory, and measured an angular
separation of 0.089 arcsec.
Like for HD 34318-9, the following question can be
posed: do the resolved and the spectroscopic pair coin-
cide? The expected angular separation of the compo-
nents cannot exceed the value a(1+e) = 15.9×1.467 =
23.3 ± 2.9 AU (from Table 9, Col. 5 and Table 10,
Col. 11). If we assume that McAlister et al. have re-
solved the spectroscopic system, its maximum distance
would be ≈ 260 ± 30 pc.
The parallax quoted in the HIPPARCOS Cata-
logue, π = 1.00 ± 0.93 mas (ESA 1997) has a large
uncertainty. This gives an indication that the system is
very far, which rules out the possibility that McAlister
et al. have resolved the spectroscopic pair. Indeed, if
the system was at a distance of 260 pc, HIPPARCOS
would have been able to measure its parallax with a
much smaller uncertainty.
Using a simple photometric model based on the
spectral classification K3 II + B5 V (see Sect. 3), and
the standard values of the visual absolute magnitudes
and colour indices tabulated by Schmidt-Kaler (1982),
we obtained a distance d ≈ 700 ± 150 pc. Hence the
spectroscopic parallax (1.4 mas) is consistent with the
HIPPARCOS determination and both are not compati-
ble with the hypothesis of the short distance of 260 pc.
Hence we conclude that McAlister et al (1987) have
not observed the spectroscopic pair. They may have
detected a fourth component.
5 Rotation-revolution synchronism
Like in our previous papers we now investigate the pos-
sibility of synchronism. It is well known that tidal ef-
fects can lead to circularising the orbits of binary sys-
tems and to synchronising the axial rotation and the
orbital motion. The circularisation of the orbits gener-
ally requires a much longer time than the synchronism
of the axial rotation. Hence Hut (1981) introduced the
notion of “pseudo-synchronism” in the case of eccentric
orbits.
Among our sample, two systems are likely to be
concerned by this phenomenon, namely HD 47579-80,
which presents the shortest period (P = 141 d) and
has a circular orbit, and HD 34318-9 which has a very
eccentric orbit (e = 0.9) and can be a good candidate
for pseudo-synchronism.
5.1 The procedure
When the state of synchronism is reached by a compo-
nent of a binary system with circular orbit, its equa-
torial rotational velocity v is equal to the synchronism
velocity defined by vs = R/P , where R is the radius of
the star and P is the orbital period. Using the units
generally chosen in the field of spectroscopic binary
studies (i.e. velocity in km.s−1 and period in days),
it comes:
vs = 50.6 (R/R⊙)/P (3)
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Synchronism is reached when the equatorial velocity
v of a component is equal to vs. More details can be
found in the previous paper (Carquillat & Prieur 2007).
In fact, our observations can only lead to measure-
ments of v sin i, the projected equatorial velocity, that
is derived from the width of the CORAVEL correla-
tion dips (Benz & Mayor 1981). The values that we
have obtained are reported in Col. 8 of Table 10. Hence
the synchronism test can be written as: v sin i ≈ vs sin i,
since we have only access to v sin i.
In the case of an eccentric orbit, the pseudo-
synchronism velocity vps is defined as
vps = 50.6 (R/R⊙)/Pps (4)
where Pps is the period of pseudo-synchronism. From
formulae (44) and (45) in Hut (1981), we deduced:
Pps = P
(1 + 3 e2 + 3/8 e4) (1 − e2)3/2
(1 + 15/2 e2 + 45/8 e4 + 5/16 e6)
(5)
The pseudo-synchronism test can thus be written as
v sin i ≈ vps sin i.
5.2 Case of HD 47579-80
Let us now consider the case of the circular system
with the shortest period (P = 141 d), for which the
spectral type of the cool component was estimated as
G9 III (Sect. 3). Adopting R = 14 R⊙ which is a stan-
dard value for a G9 III star (Drilling & Landolt 1999),
and estimating the error at ±2 R⊙, the relation (3)
leads to a value of the projected synchronism velocity
vs sin i = 4.2 ± 0.9 km.s
−1 (with i = 57◦ from Ta-
ble 10). Taking into account the errors, this value is
in good agreement with the projected equatorial ve-
locity measured with the CORAVEL correlation dips,
v sin i = 4.8± 0.5 km.s−1 (Table 10, Col. 8). We there-
fore conclude in favour of synchronism for the primary
of HD 47579-80.
5.3 Case of HD 34318-9
Let us now examine the possibility of pseudo-
synchronism for the cool component of the large-
eccentricity orbital system HD 34318-9, whose spectral
type was estimated as G8 III. With P = 3910 d and
e = 0.9 (Table 9), Eq. (5) leads to Pps = 102 d which
is much smaller than P . With the formula (4), i = 47◦
(Table 10) and R = 13 ± 2 R⊙, which is a standard
value for a G8 III star (Drilling & Landolt 1999), we ob-
tain vps sin i = 4.7±1.2 km.s
−1. This value is also very
similar to that of the projected equatorial velocity mea-
sured with CORAVEL, i.e., v sin i = 4.4 ± 0.5 km.s−1.
Hence pseudo-synchronism is likely for the cool com-
ponent of HD 34318-9.
5.4 Other cases and conclusion
We have found that (pseudo-)synchronism was prob-
ably reached for the primaries of HD 47579-80 and
34318-9. This is not surprising because, in both cases,
the smallest distance between the components is less
than 1 AU. At such a small distance the tidal effects
between a pair of voluminous stars, such as G III and
A type stars, are very efficient in leading to synchroni-
sation.
For the six other systems of our sample, the dis-
tances are much larger and we have checked that
pseudo-synchronism state have not yet been reached.
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